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Introduction to the
Naval Research Laboratory

MIiSSION

To conduct a broadly based
multidisciplinary program of
scientific research and advanced
technological development
directed toward maritime appli-
cations of new and improved
materials, techniques, equip-
ment, systems, and ocean,
atmospheric, and space sciences
and related technologies.

The Naval Research Laboratory
provides

* Primary in-house research for
the physical, engineering, space,
and environmental sciences

* Broadly based exploratory
and advanced development
programs in response to identi-
fied and anticipated Navy needs

* Broad multidisciplinary
support to the Naval Warfare
Centers

* Space and space systems
technology development and
support
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The Naval Research Laboratory
in the
Department of the Navy

NRL is the Department of the Navy‘s corporate laboratory; it is under the command of the
Chief of Naval Research (CNR). As the corporate laboratory of the Navy, NRL is an important
component in the Office of Naval Research’s effort to meet its scientific research responsibili-
ties.

For its basic research effort, the Laboratory receives guidance from the CNR that estab-
lishes the level of effort and trend direction. The Laboratory then develops a comprehensive
research proposal package that is submitted to the CNR for consideration for Navy basic
research support. The total Navy basic research program ultimately is evaluated by Congress.

In addition to internal critical review and the evaluation by the CNR and others, the
research at NRL is published in refereed journals and/or reported at national and international
scientific conferences. There is an aggressive policy of scientific interaction whereby scientists
from around the world visit NRL and are visited by NRL scientists. In this way, NRL research
is subject not only to management review but also to peer evaluation.

NRL has had a long and fruitful relationship with industry as a collaborator, contractor,
and most recently in Cooperative Research and Development Agreements (CRADA). NRL
values this linkage and intends for it to continue to develop.

NRL is an important link in the Navy R&D chain. Through NRL, the Navy has direct ties
with sources of fundamental ideas in industry and the academic community throughout the
world and provides an effective coupling point to the R&D chain for the Office of Naval
Research (ONR).




NRL Program Evolution

1990

RADAR & TEW

ELECTRONMICS
1980 ACOUSTICS
MATERIALS
/)PTICAL SCIENCES

AN

CHEMISTRY

1970
STRUCTURAL DYNAMICS
SPACE SCIENCE
RADIATION
/TECHNOLOGY

1960
CONDENSED MATTER
SCIENCE
ASTROPHYSICS
1950 / SPAGE SYSTEMS
OCEAN & GEOSTIENCES
PLASMA PHYSICS
%IFORMATION TEGHNOLOGY
& ARTIFICIAL INTELLIGENCE
1930 / / /
% BIOTECHNOLOGY

SOLID STATE
RADIO 4 MECHANICS | ﬂSTROPHYSlCS A j pd REMOTE SENSING
SOUND OPTICS SPACE SCIENCE SATELLITE .3 OCEAN SCIENGE COMPUTER
METALLURGY | CHEMISTRY | NUCLEAR PHYSICS TECHNOLOGY | PLASMA PHYSICS SCIENGE

The Naval Research Laboratory was officially established on July 2, 1923, as the Naval Experimental and
Research Laboratory. In almost seven decades, research efforts have expanded as shown above from the two
riginal areas of radio and underwater sound to 19 broad areas of scientific endeavor encompassing many
liverse fields.



NRL Functional Organization

DIRECTOR OF RESEARCH
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Dr. T. Coffey
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Current Research

The following areas represent broad fields of NRL research. Under each, more specific topics that are
being investigated for the benefit of the Navy and other sponsoring organizations are listed. Some details of
this work are given in the NRL Review, published annually. More specific details are published in reports on
individual projects provided to sponsors and/or presented as papers for professional societies or their

journals.

Advanced Radio, Optical, and IR Sensors

Advanced optical sensors

EO/MET sensors

Satellite meteorology

Precise space fracking

Radio/Infrared astronomy

Infrared sensors and phenomenology

Middle atmosphere research

Image processing

VLBI/ Astrometry

Atmospheric effects on low frequency EM
communications

Computer Science and Artificial

Intelligence

Standard computer hardware, development
environments, operating systems, and run-time
support software

Methods of specifying, developing, documenting,
and maintaining software

Techniques for naval needs

Expert systems for resource allocation, signal
identification, operational planning, target
classification, and maintenance advisors

Algorithms and utilization of massively parallel
computing systems

Visualization of scientific processes

High-speed networking

Machine Jearning

Device Technology
Integrated optics
Radiation-hardened electronics
Microelectronics
MM wave technology
Hydrogen masers for GPS
Aperture syntheses
Electric field coupling

Directed Energy Technology
High-energy lasers
Chemical lasers
Laser propagation
High-power microwave sources
Charged-particle devices
Pulse power
DE effects

Electronic Warfare

Decoys (RF and IR)

Repeaters/Jammers, EO/IR active
countermeasures

EW/C*CM system concepts

Simulation

Enhanced Maintainability, Reliability, and
Survivability Technology

Coatings

Lubricants and greases
Water additives and cleaners
Fire safety

Laser hardening

Satellite survivability

Environmental Effects on Naval Systems

Meteorological effects on electro-optical system
performance

Air quality in confined spaces

Electromagnetic background in space

Solar and geomagnetic activity

Magnetospheric and space plasma effects

Nonlinear science

Ionospheric behavior

Oceanographic effects on weapons, sensors, and
platforms

Imaging Research/Systems

Remotely sensed signatures analysis

Real-time signal and image processing algorithms/
systems

Image data compression methodology

Image fusion

Automatic target recognition

Scene/Sensor noise characterization

Image enhancement/noise reduction

Scene classification techniques

Radar and laser imaging systems studies

Coherent/Incoherent imaging sensor
exploitation



Information Technology
Antijam communication links
Network architectures
Battle management information systems
Arctic communication links
Communication/Information security
Voice processing

Materials
Superconductivity
Bio/Molecular engineering
Materials processing
Advanced alloy systems
Rapid solidification technology
High-temperature materials
Laser fabrication and processing
Ceramics and composite materials
Thin films and coatings
Metamorphic materials/Smart structures

Space Systems and Technology
Advanced space systems
Space sensing technology and applications
Satellite communications
Spacecraft design, engineering, and integration
Satellite ground station design
Navigation and time technology
Remote sensing, calibration, and research
Sea-launched booster technology
Space recovery technology
Satellite survivability
Spacecraft power systems technology
Spacecraft materials

Surveillance and Sensor Technology

Point defense technology

Imaging radars

Target classification/identification

Underwater acoustics, including propagation,
noise, and revetberation

Airborne geophysical studies

Fiber-optic sensor technology

Shallow water environmental acoustics and
sensor systems

Undersea surveillance system performance
modeling, unifying the environment, acoustics,
and signal processing

Sonar transducers

Electromagnetic sensors—gamma ray to RF
wavelengths

SQUID for magnetic field detection

Low observables technology

Ultra-wideband technology

VHSIC/MIMIC applications

Undersea Technology

Autonomous vehicles
Bathymetric technology
Anechoic coatings
Oceanographic instrumentation

Oceanography

Regional ocean forecast

Shallow water tactical oceanography
Environmental quality

In-situ oceanographic sensors

Bio-optical and fine-scale physical processes
Bio-corrosion

Oceanographic tactical decision aids

Marine Geosciences

Geoacoustic modeling to support acoustic
performance prediction

Marine seismology including propagation and
noise

Geomagnetic modeling to support nonacoustic
system performance

Geotechniques/sediment dynamics affecting mine
warfare and mine countermeasures

Mapping and charting including advanced seafloor
mapping and imaging systems

Meteorology

Air/Sea interaction effects on operations
Data assimilation techniques
Global/Regional forecasting

Tactical system development and application
Weather effects on targets

Meteorological tactical decision aids

Ocean Acoustics

Underwater acoustics, including propagation,
noise, and reverberation

Fiber-optic acoustic sensors

Shallow water environmental acoustics and sensor
systems

Undersea warfare system performance modeling,
unifying the environment, acoustics, and signal
processing

Anechoic coatings

Target reflection, diffraction, scattering

Simulations

Tactical decision aids

\C—o



Major Research Capabilities and Facilities
(Listed alphabetically by organizational unit)

Acoustics Division (Code 7100)

Large tank instrumented for investigating acoustic
echo and radiation characteristics of targets

Tank 30 ft in diameter by 22 ft in depth, automated
with computer control and analysis for detailed
studies of acoustic fields, transducers, and other
underwater devices

Multichannel programmable digital data process-
ing system: a system of DEC computers, high-
speed array processors, and peripherals for up
to 256 channels; designed for acoustic surveil-
lance array processing

Containerized data processing for acoustic array
processing at remote sites and aboard ship

Large acoustic pool facility, incorporating near-
field conformal scanners and acoustic arrays for
structural acoustics studies of underwater targets

High-powered sound source array

Vertical array with satellite telemetry

Multiple towed acoustic arrays with up to 144
acoustic channels for measuring directional noise

Twin underwater towers supporting sources and
hydrophone arrays to measure high-frequency
propagation, volume and boundary scattering
in shallow water

High-speed maneuverable towed body with MK-
50 and synthetic aperture sonars to measure
high-frequency boundary scattering and coher-
ence

Center for Bio/Molecular Science and
Engineering (Code 6900)
Optical equipment
Confocal fluorescent microscope
CW fluorimeter and microscope
Excimer laser projection exposure system
Dektak surface profilometer
Optical and fluorescence microscopes
Photon correlation spectrometer
Picosecond dye laser system
Raman spectrometers
Scanning and transmission electron microscope
SLM fluorimeter (visible through near IR)
Time resolved fluorimeter (nanosecond)
UV-visible absorption spectrophotometers
Analytical instruments
Atomic force/scanning tunnelling microscope
Capillary electrophoresis unit
Contact angle goniometer
Differential scanning calorimeter

DNA synthesizer; DNA sequencer

HPLC

Patch clamp microelectrodes

Potentiometer for electrochemistry
General facilities

Class 100 clean room

Cold room for storage and preparation

Controlled shelf temperature lyophilizer

Silicon Graphics IRIS Workstation

Freeze-fracture apparatus

High speed ultracentrifuges

Inert atmosphere drybox

Langmuir-Blodgett film balance

Chemistry Division (Code 6100)

Nanometer-scale surface analytical facility

Langmuir-Blodgett film facility

Chemical diagnostic facility

Surface diagnostic facility

Tribology facility

Paint and coating facility

Mechanical and chemical characterization of
polymers facility

Surface cleaning facility

Alternate and petroleum-derived fuels facility

Combustion research facilities

High-temperature chemistry facility

Fire research facilities

Navy Technology Center for Safety and Surviva-
bility for fire extinguishment research

Condensed Matter and Radiation

Sciences Division (Code 6600)

Hypervelocity gun ranges

3-MeV tandem Van de Graaff accelerator

200-keV ion-implantation facility

60-MeV electron linear accelerator

Synchrotron radiation beam lines (at NSLS,
Brookhaven, NY)

Microwave test facility

Excimer laser film deposition facility

Bomen infrared spectrometer facility

HYPRES superconducting oscilloscope system

Diffuse light scattering facility

Electronics Science and Technology
Division (Code 6800)

Nano- and micro-electronics processing facility
Electron-beam nanowriter



High-resolution transmission electron microscope

Scanning tunneling microscopy and electro-optical
analysis

Crystal-growing facilities including bulk growth,
molecular beam expitaxy, and organo-metallic
chemical vapor deposition

Optical and electrical characterization of materials

Electronic testing and analysis facilities

Information Technology Division
(Code 5500)

Extensive computer facilities

Connection machine

HF modem and channel simulation

Brandywine antenna range

Pomonkey test range

Signal analysis laboratory

Artificial intelligence computer network

Distributed simulation and prototyping test bed

HCI laboratory

Certification and INFOSEC engineering labora-
tory

Laboratory for Computational Physics and

Fluid Dynamics (Code 6400)

INTEL iPSC/860 Touchstone Gamma 32 node
supercomputer

IBM RS/6000 high capacity workstation class
compute servers

256 M/byte CONVEX C210 mini-supercomputer

DEC 3000/400 AXP workstations

SGI IRIS 4D graphics stations

D2 Digital video and animation laboratory

SUN Microsystems 4 /470 workstation server

Numerous SUN and MACINTOSH workstations

All computers and workstations have network
connections to NICENET allowing access to the
NRL CCF, the NRL Connection Machine, and

many other computer resources both internal and

external to NRL

Laboratory for Structure of Matter
(Code 6030)

Siemens area detector system

Two X-ray diffractometers

Zymark robotics

Evans and Sutherland computer graphics display
system

Silicon graphics IRIS workstation

Protein and peptide chromatography

Marine Geosciences Division (Code 7400)
Airborne gravimetry, magnetics, and topographic
measurement suite coupled with differential

GPS yielding position accuracies of <1.0 meter

Data acquisition and analysis system using Navy’s
fixed underwater surveillance system (SOSUS) to
study earthquakes and whale migration patterns

Deep-Towed Acoustic Geophysical System operat-
ing at 250-650 Hz characterizes subseafloor
structure including gas clathrate accumulations

Acoustic Seafloor Classification System operating
at 15-50 kHz provides underway, real-time
prediction of sediment type and consistency

Seafloor probes for measuring sediment pore
water pressures and acoustic compressional and
shear wave velocities and attenuations

Transmission electron microscope with environ-
mental cell for study of sediment fabric, espe-
cially impact of pollutant adsorption

Map Data Formatting Facility compresses map
information onto compact disk-read only
memory media for masters for use in aircraft
Digital Moving Map systems

Magnetic Observatory conducts measurements of
ambient field and other magnetic phenomena

Comprehensive geotechnical and geoacoustics
laboratory capability

Airborne ElectroMagnetic (AEM) bathymetry
system

Ocean Bottom Magnetometer system

3-D, Multi-spectral, Subbottom Swath imaging
system

Ocean Bottom Seismographs (OBS)

In-Situ Sediment Acoustic Measurement System
(ISSAMS)

Hydrothermal plume imaging data acquisition and
analysis system

Integrated digital databases analysis and display
system for bathymetric, meteorological, oceano-
graphic, geoacoustic, and acoustic data

Marine Meteorology Division (Code 7500)

Tactical Environmental Support System (TESS(3))
Prototype-Concurrent 6605 computer

SMQ-11 shipboard antenna system for retrieving
orbiting imagery

Naval Environmental Operational Nowcasting
System (NEONS)-implemented on two HP9000/
835 computers

Numerous PC’s and SUN workstation computers

Real-time/archived global atmosphere/ocean
databases

Materials Science and Technology
Division (Code 6300)

Ultrasonic gas atomizer
Hot isostatic press
Cold isostatic press



Consumable arc electrode melter for reactive
metals

High-energy, dispersive X-ray analytical system

Electron microprobe SEM and STEM systems

Quantitative metallography

Computer-controlled multiaxial loading and SCC
measurement systems

Computer-interactive, nonlinear, multimode
fracture measurement system

Computer-aided, experimental stress analysis

Crystallite Orientation Distribution Function
(CODF)

Elevated temperature and structural characteriza-
tion laboratory

Impression creep and mechanical property evalu-
ation

Automated physical constant measurement
systems

Nondestructive evaluation laboratory

Closed-loop, low- and high-cycle fatigue systems

Metallic film deposition systems

Magnetometry

Mossbauer spectroscopy

Cryogenic facilities

High-field magnets

Marine corrosion facility

High-resolution analytical electron microscope

Isothermal heat treating facility

Vacuum arc melting facility

Vacuum induction melting facility

Naval Center for Space Technology

(Code 8000)

RF compact range

RF anechoic chambers

Thermal-vacuum chambers

Reverberation chamber

Shock and vibration test facility
Clean-room facilities

Satellite tracking, command, and control facilities
Spacecraft-fabrication and assembly facility
Propellant handling facility

Time and frequency control laboratories
CAD/CAM facility

Oceanography Division (Code 7300)

TOWED Sensor and Advanced Microstructure
Profiler Systems for studying upper ocean fine
and micro-structure

Integrated Absorption Cavity and Optical Profiler
Systems for studying ocean optical characteris-
tics

Environmental Scanning Electron Microscope for
detailed studied of Bio-Corrosion in Naval
materials
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Self contained bottom mounted upwardlooking
acoustic profilers for measuring ocean variabil-
ity

VDABS and NDABS self contained, multi-channel
insitu recording systems for acoustic and oceano-
graphic measurements

Cable tester for ocean moorings and equipment

STAR (Surface towed array) for near surface ocean
temperature/conductivity structure

STEMS (Surface Tension Measuring System)
measures surface tension of ocean surface slicks

Acoustic Doppler Profiler for determining ocean
currents while under way

Fiber optic connection to the Navy’s Class 7 Large
Scale computer

Optical Sciences Division (Code 5600)

Electron-beam, electron-beam sustained, x ray,
and UV prejonized laser devices with spectro-
scopic and other diagnostic equipment

Short-pulse excitation apparatus for kinetic
mechanisms investigations

Optical warfare laboratory

IR laser facility for optical characterization of
semiconducters

Mobile, high-precision optical tracker

Facilities for synthesis and characterization of
optical glass compositions and for the fabrica-
tion of optical fibers

Hybrid optical/digital image processing facilities

Silica and fluoride fiber-optic fabrication facilities

Facilities for fabricating and testing integrated
optical devices

Optical probes laboratory to study viscoelastic,
structural, and transport properties of molecular
systems

Computer IR/EO technology/systems simulation
center

High-energy pulsed chemical laser laboratory

100-J UV laser research facility

Field-qualified EO/IR measurements devices

Focal plane array evaluation facility

Plasma Physics Division (Code 6700)

PAWN, 1-MJ compact inductive storage facility

Gamble IT high-voltage pulsed power generators

PHAROS 111, three-beam neodymium-glass laser
and target facility

1000-J NRL CO, laser

Dense Z-pinch facility

High-power relativistic klystron and gyrotron
facilities

Electric mass launchers facility

Charged particle beam (CPB) propagation range

Super IBEX 5 MV, 100 kA, 40 ns CPB generator

Maxibeam 3 MV, 60 kA, 300 ns CPB generator



Radar Division (Code 5300)

Electronic computer-aided design facility

Airborne adaptive array laboratory

Radar cross section prediction facility

Radar research and development test beds at CBD
1. Senrad air-surveillance radar test bed
2. Low-altitude detection demonstration

system

IFF ground station

Radar display test bed

Noncooperative target recognition facility

Antenna measurement laboratory

Air and laboratory radar cross section measure-
ment systems

Remote Sensing Division (Code 7200)
Stratified tow channel
Wind-wave tunnel channel (33.5 m)
30.5 m wind-wave tank for studying the dynam-
ics of wind-waves and their interaction with
long waves; uses micro-Doppler spectrometry
and photometric techniques
Millimeter-wave Atmospheric Sounder (MAS)
MAS data facility
MAS Spacelab instrument
Polar ozone and aerosol monitor space sensor
Ground-based stratospheric water-vapor monitor-
ing system
Digital Image Processing Laboratory (DIPL)
SAR processing facility
SARCOM system
SCI processing facility
MWO optical interferometer site
General purpose image processing
Green Bank interferometer
Washington VLBI correlator
WVMS NDSC instrument
Image working system
IRIS system and processor
IR test facility
SSM/1 processing facility
STEMS-II boat
STEMS system
Ocean tower/platform/ship radar
L,S,C, XK, and W band
Ocean tower /Iab/platform/ship radiometers
6,10,14,19,22,35,37,85,90,140,220 GHz
Lidar field system
Aerosol and field measurement facility
Aerostat and blimp instrument system
NRL RP-3A aircraft sensors
Airborne Lidar
MMW imagers (35,90,140,220 GHz)
DMSP SSM /1 simulator
LFMR SST simulator
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PRT-5 IR radiometer
Imaging real-aperture radar (RAR)
X,C bands
Precision altimeters
X-band, 95 GH,, Lidar
Rotating scatterometer
Tri-frequency-agile radar (TRIFAR)
X-band interferometer
Millimeter-wave (95 GHz) radar
AXBT
Flight-level meteorological sensors
Navigation systems
INS, GPS
Shipboard sensor systems
Surface Met/Ocean obs
Lidar
CTD
Thermistor chains
STAr (Surface Towed Array)
Acoustic Doppler velocity profilers

Research Computation Division
(Code 5800)

Central Computing Facility (CCF)

Cray Y-MP EL 2/512 computer, (two CPUs with
512 million bytes of memory) running
UNICOS; provides a variety of services includ-
ing programming languages, math libraries,
electronic mail, bulletin board, database
management, document preparation, graphics,
and telecommunications processing

Consultant’s Desk, staffed by the RCD to assist
CCF users on weekdays 9 a.m. to 5 p.m.

Customer Service Counter (CSC), staffed by CCF
operators who register users, service the mag-
netic tape library, distribute reference material
and printer output, etc.

NICEnet, the NRL Integrated Communications
Environment Network, connects most NRL
buildings for computer communications, video
services, and gateways to networks and com-

puter systems worldwide (e.g., Internet, DDN/

MILNET, SURANET /NSEnet,NSI)

Satellite dishes, two “Cs” and two “Kus,” provide
video and data reception for NICEnet; including
news, weather, seminars, and training programs

Microwave antennas (2), receive ITV from the
University of Maryland and George Washington
University

File Server/Archiver (FS/A) system, a Laboratory-
wide central permanent file storage/archival
system accessible via NICEnet, is a two-level
system comprising 64 gigabytes of online disk
storage and 1.5 terabytes of nearline storage. The
online storage is provided by Control Data disk



array subsystems. The nearline storage is sup- high-atmospheric, and space-environment

plied in the form of an automated tape cartridge sensing
system featuring advanced robotics. A dedicated Clean-room facilities
Control Data 4680 RISC architecture processor Extensive computer-assisted data manipulation
with a 16.7 ns clock functions as the file server. and interpretive capability for space-data

The Visualization Laboratory offers a wide variety imaging and modeling
of visualization platforms including a Macintosh Backgrounds Data Center (BDC) for analysis and
Tlex with a Mirrus Film Recorder; a Macintosh archival storage of SDI-relevant natural back-
Quadra 900 with a direct video interface for grounds
video capture, serving as a multimedia station; a Low-temperature laboratory
Sun SPARCstation 1; an SGI Personal IRIS 35/ Gamma Ray Observatory (OSSE) operations and
GT; an SGI Crimson with Elan graphics, a data analysis center
digitizer pad, button and dial boxes, optical disk Solar Instrument Test Facility

drive and Seiko thermal printer; an HP 9000/720;
a Stardent Vistra 800 EX and an IBM R6000/320. Tactical Electronic Warfare Division
Video productions are possible with a Panasonic  (Code 5700)

super VHS recorder, a Photron scan converter, a

. Mobile infrared signature measurement and
Lyon-Lamb animation controller and a Sony TV 8

monitor simulation facility
: Mobile ESM laborator
RCP training .fa.c1hty, serves the CCF user commu- Hybrid RE/IR missi]e-yseeker simulation facility
nity as a training room fpr hands-on courses that Central target simulation facility for developing,
are taught by User Services testing, and evaluating EW systems and tech-
niques, using real-time, hardware-in-the-loop
Research and Development Services models
Division (Code 3500) RF simulation laboratory and signal simulators
Radar cross-section measurement facility (at CBD)
Search radar ECM simulator
Advanced tactical EW environment simulator
Electronic warfare coordination test bed
Scale-model analysis facility
Wind tunnel for performance measurements of low
Reynolds number vehicles

Military construction

Scientific program

ONR facilities support

Research support engineering

Full range of facility contracting, including
construction, architect/engineering services,
facilities support, and base operating services

Transportation Optical integration laboratory
Environmental Tempest signal-processing laboratory
Planning Simulated ship-mast facility

Secure supercomputer facility
Vehicle development laboratory
Visualization laboratory

Maintenance and repair of buildings, grounds,
and communication and alarm systems

Shops for machining, sheet metal, welding,
castings, and plating

Radar experimental test site, which includes Technical Information Division
a variety of radars; ancillary equipment for (Code 5200)
test and evaluation of equipment, concepts, DICOMED (computer graphics system)
and techniques; and overwater ranges Electronic publishing
Tactical electronic warfare test site Research library (1,100 current subscriptions,
Communications facilities for transmission 165,000 monographs and bound journals, 1,600
to and from land, sea, and air rolls of microfilmed journals, 1,170,000 technical
Hypervelocity gun for ballistics research reports (325,000 hard copy, 800,000 microfiche,
Ship-motion simulator with 12-ton payload and 45,000 stored as digital page images), and
capacity 1,000 microcomputer software packages)
Boat services STILAS (Scientific and Technical Information
Library Automation System) on-line library
Space Science Division (Code 7600) catalog
E.O. Hulburt Center for Space Research InfoNet campus-wide Information System for
Development and test facilities for spaceborne desktop access to CD-ROM and other locally
instruments to perform astrophysical, solar, mounted databases and Internet resources

12



Microcomputer Software Support Center
Photographic laboratories

Writing, editing, publications consultation
Graphic design services

Video recording and productions
Electronic imaging

Scientific and technical photographers

Underwater Sound Reference Detachment
(Code 5900)

28,000-m? (7-acre) lake for electroacoustic trans-
mitting, receiving, directivity, and research and
development measurements in the frequency
range 50 Hz to 500 Hz

1.22 x 1.22 x 3.05-m temperature-controlled tank
for electroacoustic transmitting, receiving,
directivity, and research and development
measurements in the frequency range 20 kHz to
2 MHz

37.9-m* (10,000-gal), 6.89-MPa (1000-psi) rever-
beration-suppressed, temperature-controlled
pressure vessel simulating ocean depths to 689 m
for making high-power electroacoustic transmit-
ting, receiving, directivity, high-power immit-
tance, insertion loss, echo reduction, and research
and development measurements in the frequency
range 2 kHz to 1 MHz

13

114-m® (30,000-gal), 20.7-MPa (3000-psi)
temperature-controlled acoustic measurement
pressure vessel that is being outfitted similar to
the 10,000-gal pressure vessel. Additionally, it
will simulate ocean depths to 2068 m, and has a
main port that will allow for entry of 1.75-m
wide acoustic panels.

28-cm diam, 13.8-MPa (2000-psi) temperature-
controlled, standing wave pressure vessel
simulating depths to 1379 m for measuring
electroacoustic receiving sensitivity measure-
ments in the frequency range 0.1 to 2000 Hz

20-cm diam vertical and 38-cm diam horizontal,
68.9-MPa (10,000-psi) temperature-controlled,
traveling wave pressure vessels simulating
ocean depths to 6895 m for measuring electro-
acoustic receiving sensitivity in the range 100 to
4000 Hz and 100 to 1750 Hz, respectively. Both
vessels operate in the standing wave mode in
the frequency range 1 to 100 Hz

50-m deep spring with very low ambient noise for
transmitting, receiving, directivity, and scatter-
ing measurements in the frequency range 5 Hz
to 150 kHz

15-cm diam explosive-driven, conical shock tube

that simulates the most severe open-water shock
specified in MIL-5-901D (NAVY)



Major NRL Sites and Facilities

ACREAGE
SITE BUILDINGS/
LAND EASEMENT/ STRUCTURES
OWNED/LEASED LEASE
District of Columbia
NRL and Artificial Intelligence
Center at Bolling AFB 129/0 6.7 106/25
Virginia
Midway Research Center
Quantico 162/0 9/1
Maryland
NRL Flight Support
Detachment, NAS
Patuxent River* Tenant
Chesapeake Bay Detachment
and Dock Facility
Chesapeake Beach* 168/0 0.60 64/87
Multiple Research Site
Tilghman Island* 2/0 3/3
NRL Waldorf Annex
Waldorf* 24/0 35.16 20/24
Radio Astronomy Observatory
Maryland Point* 24/0 10/16
Radio Anterna Range
USAF Receiver Site
Brandywine* 2298
Free Space Antenna Range
Pomonkey* 37/0 28.40 9/11
Florida
Underwater Sound Reference
Detachment, Orlando and Leesburg* 11/65 25/19
Marine Corrosion Facility
Key West Tenant
California
NRL Monterey
Monterey* Tenant
Mississippi
Stennis Space Center
Bay St. Louis* Tenant
Alabama
Ex-USS Shadwell (LSD-15) Tenant
Mobile Bay Decommissioned 457-ft vessel used for fire research
1 1
*See maps in the General Information section.
PROPERTY
Land: Buildings: Acquisition Costs:
Owned 557 acres RDT&E 3,052,431 ft* Real property  $786.7 million
Leased 65 acres Administrative 223,416 ft? Equipment $267.1 million
Other 420,037 ft?

14
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EXECUTIVE DIRECTORATE
EXECUTIVE
COUNCIL COMMANDING OFFICER
1= = =7 1000 RESEARCH
! DIRECTOR OF RESEARCH ADVISORY
CHIEF STAFF I 1001 COMMITTEE
OFFICER/ |
INSPECTOR |
GENERAL I
1002 |
i
I COMMAND
T ' %?GZ??J $SOC C
Al . DIRECTOR
! 1200 (OF RESEARCH. MANAGENENT AND
| PLANNING1003 /‘\DMINISTF{AT!OOg5
|
——————— 1 : ——————==
PUBLIC | | | HUMAN
J SAFETY L
éiifc”ég :_ T ': OFFICER | RES(F);J,EEES
om0y 1280 1800
T !
P I
EMPLOYMENT LEGAL
OPPORTUNITY ==+ sounser !
OFFICER |
_— 1803 | — — — . _ 3008 [
—— L _ 1
gp;rc;zs [ (L)I;ECES /EICRCEE?S : ;_ -
Key Personnel
Name Title Code
CAPT P.G. Gaffney II, USN Commanding Officer 1000
Dr. T. Coffey Director of Research 1001
CAPT J.R. Love, USN Chief Staff Officer /Inspector General 1002/1200
Dr. W.M. Tolles Associate Director of Research for Strategic Planning 1003
Mrs. M.C. Oliver Head, Office of Management and Administration 1005
Mr. J.W. Gately, Jr. Head, Public Affairs Branch 1230
Mr. KJ. King Head, Safety Branch 1240
Mrs. B.A. Duffield Director, Human Resources Office 1800
Ms. D.E. Erwin Deputy Equal Employment Opportunity Officer 1803
Ms. H.J. Halper Legal Counsel 3008
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Executive Directorate

The Commanding Officer and the Director of Research share executive responsibility
for the management of the Naval Research Laboratory. In accordance with Navy require-
ments, the Commanding Officer is responsible for the overall management of the Laboratory
and exercises the usual functions of command including compliance with legal and regula-
tory requirements, liaison with other military activities, as well as the general supervision of
the quality, timeliness, and effectiveness of the technical work and of the support services.

The Commanding Officer delegates line authority and assigns responsibility to the
Director of Research for the technical program, its planning, conduct, and staffing; evaluation
of the technical competence of personnel; liaison with the scientific community; selection of
subordinate technical personnel; exchange of technical information; and the effective execu-
tion of the NRL mission.

Within the limits of Navy regulations, the Commanding Officer and the Director of
Research share authority and responsibility for the internal management of the Laboratory.
The Commanding Officer retains all authority and responsibility specifically assigned to him
by higher authority.

The mission of the Laboratory is carried out by four science and technology director-
ates and the Naval Center for Space Technology, supported by the Business Operations
Directorate and the Executive Directorate. In addition, the Laboratory’s operating staffs
provide assistance in their special fields to the Commanding Officer and to the Director of
Research. The operating staffs are listed on the following pages of this publication.
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Commanding Officer (Code 1000)

CAPT Paul G. Gaffney II, USN, the former Assistant Chief of Naval Research (ACNR) at the Office of
the Chief of Naval Research (OCNR), became the 30th Naval officer to head the Naval Research Laboratory
on February 22, 1991.

CAPT Gaffney began his military career as the operations officer aboard the USS Whippoorwill in
Sasebo, Japan, from 1969 to 1971. In 1971, he began a series of oceanographic assignments, beginning with
duty as the Commander Naval Forces Vietnam Staff Oceanographer and Advisor to the Viethamese Navy
Combat Hydrographic Survey Team. He then served as the Oceanographic Services Officer for Fleet Weather
Central in Rota, Spain. From 1975 to 1978, he served as the executive assistant and aide to the Oceanographer
of the Navy in Washington, D.C.

After graduating from the Naval War College with highest distinction in 1979, CAPT Gaffney became
the commanding officer of Oceanographic Unit FOUR embarked on USNS Chauvenet and U.S. Director of the
AMINDO-Jaya Survey, Republic of Indonesia from 1979 to 1980. In 1980, he was assigned to the Office of
Naval Research as acting director of the Arctic and Earth Sciences Division. He was selected and served as the
military assistant to the Assistant Secretary of Defense (International Security Affairs) from 1981 to 1983.
Following this tour, he reported as executive officer, then commanding officer, of the Naval Oceanography
Command Facility, Jacksonville, Florida, until 1986. From 1986 to 1989, CAPT Gaffney was director of the
Resources Division for the Oceanographer of the Navy, in the office of the Chief of Naval Operations.

A 1968 graduate of the U.S. Naval Academy, CAPT Gaffney was selected for the Immediate Graduate
Education Program. He has received an M.S.E. in ocean engineering from the Catholic University of America
(Washington, D.C.) in 1969 and an M.B.A. from Jacksonville University (Florida) in 1986.

CAPT Gaffney has been the recipient of many honors and awards during his career. These include:
Defense Superior Service Medal, Legion of Merit (2 awards), Bronze Star with “V”, Meritorious Service
Medal, Combat Action Ribbon, and the J. William Middendorf I Prize for Outstanding Tactical/Strategic
Research at the Naval War College. CAPT Gaffney is a member of the Explorer’s Club and Sigma Xi.

CAPT Gaffney resides in Burke, Virginia, with his wife, Linda, and their daughter, Crista.

&0

Director of Research (Code 1001)

Dr. Timothy Coffey _ He graduated from the Massachu-
setts Institute of Technology in 1962 with a B.S. degree in electrical engineering, and obtained his M.S. (1963)
and Ph.D. (1967), both in physics, from the University of Michigan.

During his graduate career, Dr. Coffey worked as a research assistant at the University of California
(1963-64), a research physicist at the Air Force Cambridge Research Laboratories (1964-65), and a teaching
fellow and research assistant in physics at the University of Michigan (1965-66). As a scientific consultant for
EG&G, Inc. (1966-71), he was involved in investigations in theoretical and mathematical physics.

Dr. Coffey came to the Naval Research Laboratory in 1971 as Head of the Plasma Dynamics Branch,
Plasma Physics Division. In this position, he directed research in the simulation of plasma instabilities, the
development of multidimensional fluid and magnetohydrodynamic codes, and the development of computer
codes for treating chemically reactive flows. In 1975, he was named Superintendent, Plasma Physics Division;
he was appointed Associate Director of Research for General Science and Technology on January 1, 1980. On
November 28, 1982, he was named Director of Research.

Dr. Coffey is recognized as an authority on the theory of nonlinear oscillations and has played a major
role in the national program on high-altitude nuclear effects. The author or co-author of over 70 publications
and reports, he has made several fundamental contributions to the theory of electron beam/plasma interac-
tion and to the understanding of plasma processes in the Earth’s ionosphere.

Dr. Coffey is a fellow of the American Physical Society and a fellow of the Washington Academy
Sciences. In 1981, he was awarded the Presidential Rank of Meritorious Executive, in 1987 he received the
Distinguished Presidential Rank award, in 1991 was awarded the Delmer S. Fahrney Medal, Franklin Insti-
tute, and in October 1991 was awarded the DoD Distinguished Civilian Service Award.
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Executive Council

The Executive Council consists of executive, management, and administrative person-
nel. The monthly Executive Council meeting is a scheduled forum that provides the Com-
manding Officer a personal means to relay new policy or changes to current policy that
affects all divisions and allows the other members of the Council to advise the Commanding
Officer and Director of Research on matters relating to the administration of the Laboratory.
The council also provides an opportunity for information exchange among its members. The
Executive Council members include:

Commanding Officer, chairperson

Director of Research

Associate Directors of Research

Chief Staff Officer

Director, Naval Center for Space Technology

Heads of Divisions

Head, Laboratory for Structure of Matter

Head, Laboratory for Computational Physics and Fluid Dynamics
Head, Center for Bio/Molecular Science and Engineering
Head, Human Resources Office

Public Affairs Officer

Deputy Equal Employment Opportunity Officer

Head, Office of Management and Administration

Head, Safety Branch

Head, Management Information Systems Staff

NRL Counsel
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Research Advisory Committee

The Research Advisory Committee advises the Commanding Officer and the Director
of Research on scientific programs and the administration of the Laboratory. The committee
assists in planning the long-range scientific program, coordinating the scientific work,
reviewing the budget, accepting or modifying problems, considering personnel actions, and
initiating such studies as may be necessary or desirable. The membership consists of:

Director of Research, chairperson
Commanding Officer

Associate Directors of Research
Chief Staff Officer (Observer)
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CAPT J.R. Lovg, USN

Dr. R. LEFANDE

MR. ].W. GATELY, JR.

Chief Staff Officer/Inspector General
Code 1002

The Chief Staff Officer serves as the Deputy to the Commanding Officer and
acts for the Commanding Officer in his absence. The Chief Staff Officer is the
Laboratory’s Inspector General, and when directed, he investigates, inspects,
and/or inquires into matters that affect the operation and efficiency of NRL.
These matters include but are not limited to: effectiveness, efficiency, and
economy; safety and occupational health; personnel discipline, morale, and
welfare; management practices, command relationships, and organizational
structure; and fraud and waste. He serves as principal advisor to the Command-
ing Officer on all inspection matters and audits and is the principal point of
contact and liaison with all agencies outside NRL.

Deputy for Space Systems
Code 1010

The Deputy for Space Systems is the principal advisor to the Commanding
Officer and the Director of Research on all matters pertaining to the Naval
Research Laboratory’s Space Program. As such, he coordinates and provides
direction to the total range of physical, engineering, and space sciences which
support the NRL Space Program, ensuring that the full scientific resources of the
Naval Research Laboratory are brought to bear to preserve and enhance a strong
space technology base. He acts as a focal point in providing the continuity of the
NRL space efforts within the Joint Space Systems Technology Programs activity
(Code 1009), and the Naval Center for Space Technology (Code 8000).

Public Affairs Officer
Code 1230

The Public Affairs Officer (PAO) advises the Commanding Officer and
Director of Research on public affairs matters, including external and internal
relations, community outreach, and serves as the Commanding Officer’s princi-
pal assistant in the area of public affairs. To do this, the PAO plans and directs a
program of public information dissemination on official NRL activities. The PAO
coordinates responses to requests from the news media and the public for
unclassified information or materials dealing with the Laboratory, coordinates
participation in community relations activities, and directs the NRL history and
information programs. The PAO is also responsible for coordinating all actions
within the Laboratory that respond to requirements of the Freedom of Informa-
tion Act (FOIA).
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Mgr. KJ. King

Ms. D.E. ERwIN

Safety Officer
Code 1240

The Safety Officer is the program manager for Occupational Safety and
Health, Explosives Safety, Industrial Hygiene, Radiological Safety, and Non-
Ionizing Radiation Safety. The Safety Officer must ensure that each program
complies with the appropriate federal, state, Navy, and NRL regulations. Specific
functions include the development, implementation, and maintenance of compre-
hensive safety programs in support of the Laboratory’s unique areas of research
and development.

Deputy Equal Employment Opportunity Officer
Code 1803

The Deputy Equal Employment Opportunity Officer (DEEOO) is the EEO
program manager and the advisor to the Commanding Officer on all EEO
matters. The DEEOO manages the discrimination complaint process and directs
the Laboratory’s affirmative action plans and special emphasis programs (Federal
Women's, Hispanic Employment, Black Employment, Asian-Pacific Islanders,
American Indian Employment, Individuals with Handicaps, and Disabled
Veterans). The DEEOO recruits affirmative action candidates for those areas
when underrepresentation exists. Duties also include reviewing, coordinating,
and monitoring implementation of EEO policies and developing local guidance,
directives, and implementation procedures for the EEO programs.
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Associate Director of Research for Strategic Planning

The Office of Strategic Planning (Code 1003), formed in December 1987, is headed by the Associate
Director of Research for Strategic Planning. He is a member of the NRL Research Advisory Committee (RAC).
This office carries out the function of strategic planning for NRL, which involves extensive examinations of
the internal resources at NRL and the environments external to NRL (with particular emphasis on require-
ments within DoD and opportunities within the R&D community). Information examined includes projec-
tions for R&D, system engineering, resource requirements, computer and information technology projections,
and the integration of these projections within the framework of Navy requirements. The office has responsi-
bility to handle NRL's technology transfer functions; address other issues related to NRL’s long-term future;
and integrate directorate and division technology needs into an overall laboratory plan by defining the areas
to be addressed and the levels of investment that are required.

| B P Tolles [N

B | (- obtained his undergraduate degree in
chemistry from the University of Connecticut in 1958, and his

Ph.D. in chemistry from the University of California, Berkeley in
1962. Subsequently, he spent one year as a Postdoctoral Fellow
at Rice University.

In 1962, he assumed an appointment as Assistant Professor of
Chemistry at the Naval Postgraduate School. His research there
included electron paramagnetic resonance of energetic materials
and radiation-damaged species and quantum mechanical
calculations of molecular properties.

He served as a consultant for the Naval Weapons Center, China Lake, between the years of 1965 and 1975,
where he did considerable research involving the microwave properties of materials.

During a five-month period in 1975, he performed research at NRL involving the introduction of Coherent
Antistokes Raman Spectroscopy (CARS), nonlinear optical spectroscopic methods (including variations on the
Raman Induced Kerr Effect Spectroscopy (RIKES)), and related techniques.

In 1977, as a full professor, Dr. Tolles took the position of Dean of Research at the Naval Postgraduate
School, and for four years, he also occupied the position of Dean of Science and Engineering.

He arrived at NRL in February 1984 as the Superintendent of the Chemistry Division. In 1987, he was
appointed Associate Director of Research for Strategic Planning.

He is a member of the American Chemical Society, the American Physical Society, the American Optical
Society, and Sigma Xi.
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Office of Management and Administration

Code 1005

Mgs. M.C. OLIVER

Basic Responsibilities

The Office of Management and Administration provides managerial, technical, and administrative
support to the Director of Research in the planning and direction of research and development programs in a
variety of scientific and engineering disciplines. Specific functions include: performing special studies involv-
ing major NRL programs and resource issues; providing administrative support in the areas of personnel,
budget, facilities, equipment, and security; reviewing and managing the Director of Research’s correspon-
dence; providing management information and analyses for various aspects of the research program effort;
coordinating VIP and foreign visits to NRL; managing NRL facilities; providing Laboratory-wide administra-
tive services, including mail handling and messenger service; managing the NRL Directives System; coordi-
nating unsolicited proposals, congressional correspondence, and other external inquiries; maintaining the
NRL R&D achievements file; reviewing and interpreting external Navy and DoD directives addressed to
NRL; coordinating the IR&D Program; developing guidance for and monitoring the 6.1 (basic research)
Program and 6.2 (exploratory development) Program; providing central word processing services to the
Directorate; coordinating the NRL-NRC and ONR Postdoctoral Resident Research Associateship Programs,
NRL-U.S. Naval Academy Faculty Co-op Program, Navy ASEE Program, and other special Navy programs;
interacting with ONR Headquarters and the R&D Centers; and assisting in the development of NRL's five-
year Plan.

Personnel: 60 full-time civilian

Key Personnel

Name Title Code
Mrs. M.C. Oliver Head 1005
Mrs. L.S. Herrin Deputy Head 1005.1
Ms. B.]. McDonald Administrative Officer 1005.2
Mr. E. Rank NRL Facilities Manager 1005.4
Mr. R.C. Spragg Head, Management Information Staff 1005.5
Ms. M.E. Barton Head, Directives Staff 1005.6
Ms. J. Hileman Head, GLSIP Program 1005.7
Ms. L.T. Warder Head, Administrative Services Staff 1005.8

Point of contact: Ms. B.J. McDonald, Code 1005.2 (202) 767-3634
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Command Support Division

Code 1200
Staff Activity Areas

* Military Operations

¢ Flight Detachment

¢ Personnel and Physical Security
* Safety

¢ Public Affairs

¢ Communications

* Special Security

Public affairs

Security monitoring

Incoming visitor’s reception area
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Basic Responsibilities

The Command Support Division, under the direction of the Chief Staff Officer, provides military and
civilian staff to the Commanding Officer and to the Director of Research for direct research support and
assistance in the military aspects of the management of the Laboratory.

The military staff is the liaison with DoD, Navy commands and activities, and the operating forces of the
Navy and arranges for air, surface, and subsurface services as required by research and development opera-
tions. Coordination of support to the research divisions through the Naval Reserve Units in the Technology
Mobilization Program is also coordinated through Code 1200. In addition, direct research support is provided
by the Flight Support Detachment, located at NAS Patuxent River, Maryland, which operates and maintains

four specially configured P-3 Orion aircraft.
The Division is also responsible for the Laboratory’s physical, personnel, information, industrial and ADP
security programs, and its communications service, as well as fire protection, occupational health and indus-
trial hygiene, and the public affairs program. It provides intelligence support and support for international
cooperative agreements in technology. The Division also coordinates the Laboratory’s Management Control
Program and provides liaison and coordination for all audit and inspection teams.

Personnel: 144 full-time civilian

149 military
Key Personnel
Name Title Code

CAPT J.R. Love, USN Head 1200
Mr. ].C. Payne Deputy Head 1201
Mr. C. Drew* Administrative Officer 1202
Ms. M.S. Rathbun Management Control Officer 1203
CDRR.V. Young, USN Military Operations Officer 1210
LCDR V ]. Smith, USN Military Administration and Personnel 1213
Mr. J.R. Gallagher Communications/Message Center 1215
Mr. J.C. Payne Head, Security Branch 1220
Ms. S.A. Cornwell Deputy Head, Security Branch 1220.1
Mr. C. Rogers Head, Classification Management and Control

Section 1221
Dr. J. Miller Head, Special Security Office and NRL Scientific

and Technical Intelligence Liaison Office 1225
Ms. S.A. Cornwell Head, Personnel and Physical Security Section 1226
Mr. J.W. Gately Head, Public Affairs Branch 1230
Mr. KJ. King Head, Safety Branch 1240
CDR S.S. Smith, USN Officer in Charge, Flight Support Detachment 1280

Point of contact: Mr. C. Drew, Code 1202 (202) 767-3204

*Acting
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Human Resources Office

Code 1800
Staff Activity Areas

¢ Personnel Operations

¢ Employee Development

* Employee Relations

* Equal Employment Opportunity

* ONR Satellite HRO

* NRL-SSC Satellite HRO

* Management and Systems Technology

Classification Section

Staffing Section

Training Branch
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Basic Responsibilities

The Human Resources Office (HRO) provides civilian personnel and Equal Employment Opportunity
(EEO) services to the Office of Naval Research (ONR), the Commander, Naval Oceanography Command
(CNOC), the Naval Oceanographic Office (NAVOCEANO), and the Naval Research Laboratory (NRL). The
Human Resources Program includes the full range of operating civilian personnel management in the staffing
and placement, position classification, employee relations, labor relations, employee development, and EEO
functional areas. At NRL, the Manpower Management and Morale, Welfare, and Recreation Programs are
also included.

Personnel services are furnished for a civilian complement of approximately 5,600 employees. The Hub
Office at NRL-Main Site in Wa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>